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(54) Motor spacer for hermetic motor-compressor 



(57) A motor spacer is disclosed which is well suited 
for use in securely littmg a motor stator of a first diameter 
within a housing of a greater diameter which thus avoids 
the need to provide more cosily stepped type housings 
to accommodate both motor and driven apparatus. The 
motor spacer is particularly well suited for use in con- 
nection with hermetic motor compressors in those ap- 



plications in which it is desired to utilize a shell diameter 
greater than that of the motor stator yet still support the 
motor by the outer shell. Because the motor spacer is 
somewhat flexible, it facilitates simultaneous assembly 
of the motor stator to the spacer and the spacer within 
the outer shell while also accommodating a wider range 
of tolerances between these components. 
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Description 

Background and Summary of the Invention 

The present invention relates generally to an appa- s 
ralus incorporating driving motors disposed in a com- 
mon housing and more specifically to hermetic motor 
compressor assemblies. 

Many types of machines incorporate a driving motor 
disposed in a housing which housing also encloses the to 
apparatus being driven by the motor. Hermetic motor 
compressors arc typical of such machines. In the case 
of most reciprocating compressor designs, the motor 
stator is usually mounted directly to the cylinder block, 
as is desirable with the conventional internal spring is 
mounting arrangement of the cylinder block used in 
such compressors, in the case of scroll (or rotary) com- 
pressor designs, where spring-mounting of the com- 
pression memoois is not icquiiou .-t simpliliou , md moie 
economical method can be employed. For these cases, -o 
the motor is usually mounted by pi ess fit diiectly into the 
compressor shell, ihereoy requiring the si/e ol the motor 
stator laminations outer diameter to coincide with the 
si/e of the compressor shell. 

In the design of scroll compressors (or particular np -5 
plications, it may bo dosirablo to allow tho si/o of the 
compressor shell to depart from tho frame si/o of the 
motor stator. nllowing geometrical optimization of both 
mnmboj.s lo ocr.iu independent nl iho other In the rase 
whore the desired compressor shell size is larger than 30 
the size of the desired motor stator frame, tho need aris- 
es to arrive at a convenient method of mounting the mo- 
tor stator, so as to avoid tho economical disadvantages 
of added cast iron housings, mounting fasteners, and 
' the like. While it is possible to provide a shell having a . 35 
first portion of one diameter to accommodate the com- 
pressor and another portion of a different diameter to 
accommodate the motor stator, such stepped type 
shells are more costly to fabricate than conventional cy- 
lindrical shells. jo 

In applications in which the motor stator diameter is 
less than the compressor diameter it is possible to in- 
corporate an intermediate sleeve member having an in- 
side diameter that adapted to receive the motor stator 
in a press fit relationship and an outside diameter adapt- 
ed to receive the compressor outer shell in a press fit 
relationship, in the case where the difference in size be- 
tween the motor stator and the compressor shell is 
large, the primary problem faced with this approach is 
damage (buckling) to the motor stator laminations, due so 
to the extreme stiffness created by the thickness of the 
sleeve. In such cases, all the stress present from the 
press fit is affected primarily normal to the stator lami- 
nation outside diameter. This problem is greatly magni- 
fied if a cold press-fit technique (most economical) is S5 
employed, as the stress of the press fit between the 
parts must be initially supported solely by the first (sev- 
eral) lammation(s) in the stack, during the initial entry of 



tho press fit. 

The present invention overcomes these problems 
by providing a flexiblo sleeve which flexes when sub- 
jected to tho forces from the press fit of the motor stator 
and the compressor shell, while transmitting enough 
normal force to "grip" between the compressor shell and 
the motor stator, thereby effectively supporting the mo- 
tor and the torque generated thereby. The more flexible 
the sleeve can be designed, the less strict control of size 
is permitted in the manufacture of the stator laminations 
and the compressor shell. 

In a preferred embodiment, the sleeve is in the form 
of .-m irregular or multilobcd cylinder in which a plurality 
of radially inner surfaces are provided which engage the 
stator and a plurality of radially outer surfaces engage 
the outer shell and are circumferentially offset Irom the 
radially inner surfaces. By selection of the size, material 
and wall thickness, tho retaining forces exerted on both 
Iho Jl< tior .-md shell can do controlled lo engine ado- 
quale holding power while still enabling efhcienl press 
fit assembly of the components 

Additional advantages and featuios cl .ho present 
invention will become apparent from the subsequent de- 
scription and the appended claims taken in conjunction 
with the accompanying drawings. 

Brief Description ol the Drawings 

Figure 1 is a cross sectional view of a scroll-typo 
refrigeration compressor incorporating a motor sta- 
tor supported within an outer shell in accordance 
with the present invention: 

Figure 2 is a plane view of the motor spacer ring 
shown in Figure 1 ; and 
- Figure 3 is a section view of the compressor shown 
in Figure 1. the section being taken along line 3-3 
thereof. 

Description of the Preferred Embodiment 

Referring now to the drawings and in particular to 
Figure 1, there is shown a hermetic refrigeration com- 
pressor of the scroll-type indicated generally at 10. 
Compressor 10 includes an outer shell 12 within which 
is disposed a compressor assembly indicated generally 
at 14 and a drive motor 16. 

Outer shell 12 includes a generally circular cylindri- 
cal center member 18, a bottom cover member 20 se- 
emed to the lower end ther eof and a top cover member 
22 secured to the upper end of center member 13. The 
lower portion of shell 12 also defines a sump 21 for lu- 
bricant. A muffler plate 24 is also provided being se- 
cured about its periphery to both top cover member 22 
and center member 18 and serves to define a discharge 
chamber in the upper end portion of shell 1 2 adapted to 
receive compressed refrigerant discharged from com- 
pressor assembly 14 A suction inlet fitting 23 is provid- 
ed in center member 18 and a discharge outlet fitting 25 
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is provided in top cover member 22. 

Compressor assembly 14 includes a mam bearing 
housing 26 which is supportingly secured to center po- 
tion 18 of outer shell and rotatably supports a drive shaft 
28. An orbiting scroll member 30 is drivingly coupled to 
an eccentric pin portion of crankshaft 28 and is axially 
supported for orbital movement on bearing housing 26. 
A non-orbiting scroll member 32 is axially movably se- 
cured to main bearing housing 26 and includes a cen- 
trally located discharge port 34 axially aligned with a dis- 
charge inlet opening 36 provided in muffler plate 24. A 
floating seal 38 is positioned in surrounding relationship 
to discharge port 34 and defines a sealed fluid passage 
between discharge port 34 and discharge inlet opening 
36. 

Scroll members 30 and 32 each include an end 
plate 40 and 42 respectively Irom which spiral wraps 44, 
46 respectively project As shown, spiral wraps 44 and 
46 are positioned in interleaved relationship with their 
respective lips being in sealing engagemenl with the 
end plate of the opposed seioll membei As oibitiny 
scroli member 30 undergoes orbital movement with re- 
spect to non-orbiting scroll member 32, wraps 44 and 
46 will define moving fluid pockets which decrease in 
si/c as they travel from a radially outer position to n ra- 
dially innor position 

In order to prevent rotational movement of orbiting 
scroll member 30. an Oldham coupling 48 is provided 
being supported on main bearing housing 26 and includ- 
ing pairs of abui monks engaging abutments provided on 
orbiting scroll member 30 and non-orbiling scroll mem- 
ber 32 

A lower bearing assembly 50 is also provided which 
is secured to center member 18 ad|accnl the lower end 
thereof and serves to rotatably support the lower end of 
drive shaft 28. The lower end of drive shaft 28 extends 
into lubricant sump 21 and includes a suitable pump and 
internal passages for directing oil from the sump to lu- 
bricate the bearings and other moving components of 
compressor 10. 

Driving motor 1 6 is disposed below compressor as- 
sembly 1 4 and includes a rotor 52 secured to drive shaft 
18 intermediate the ends thereof and a stator 54 posi- 
tioned in surrounding relationship to rotor 52 

In operation, suction gas is drawn into outer shell 
12 through suction inlet fitting 23 and thence into pock- 
ets being formed between wraps 44 and 46 through inlet 
openings al the outer periphery of scroll members 30 
and 32. As oi biting scroll member 30 orbits with respect 
to scroll member 32, the thus formed fluid pockets will 
travel radially inwardly being progressively reduced in 
size and thus compressing the suction gas. The com- 
pressed refrigerant will ultimately be discharged through 
discharge port 34 into the discharge chamber from 
which it flows to the refrigeration or air condition system 
via discharge outlet 25. 

Compressor 10, as thus far described, is disclosed 
in greater detail in U S Patent No 4.767.293; 



5,156,539 5.411,384; and 5,320,506, all ol which are 
owned by the assignee of the present invention and the 
disclosures of which are hereby incorporated by refer- 
ence. 

5 As menltoned above, in many cases it is desirable 
to utilize a motor in which Iho stalor has an outside di- 
ameter less than that of the compressor assembly and/ 
or outer shell. In order to enable such motors to be uti- 
lized in such compressors without the added expense 

10 of providing a reduced diameter shell to accommodate 
the motor stator or some other fastening arrangement, 
the present invention provides a motor spacer ring 56 
which is designed to bo press lilted onto the outer pe- 
riphery of the motor stator 54 and the assembly to then 

is be press fitted into the center member 18 of outer shell 
12. 

As best seen with rclcrencc to Figures 2 and 3 mo- 
tor spacer ring 56 is generally circular in shape having 
a plurality of circumferentially spaced radially outwardly 

?o projecting portions 58 provided around Ihe circumfer- 
ence theieof. A pluiahty of ladially inwardly spaced por- 
tions 60 are interposed between projections 5c and in- 
clude radially outwardly extending arcuate portions 62 
at opposite ends thereof which serve to interconnect 

-5 portions 58 and 60. 

Portions 58 each includo a radially outwardly facing 
surface 64 all ol which surfaces lie along the circumfer- 
ence of an imaginary circle, the diameter of which is 
sized relative to the inside diameter of center portion 18 

00 of shell 1 2 lo enable motor spacer 53 to be press lilted 
therein. Similarly, each of radially inwardly spaced por- 
tions 60 includes a radially inwardly facing surface 66 
all of which surfaces lie along the circumference of a 
second imaginary circle, the diameter of which is select- 
ors cd relative to the diameter of the motor stator 54 so as 
to enable the motor spacer 56 to'be press fitted onto the 
motor stator 54. Preferably, slight chamfers 68 and 70 
will be provided at the axial ends of surfaces 64 and 66 
respectively so as to lacilitate a press fit assembly of 

40 motor spacer 56 to outer shell 12 and motor stator 54. 

As best seen with reference to Figure 3, when molor 
spacer 56 is assembled to stator 54 and center portion 
18 of outer shell 12, surfaces 64 will be in tight press 
htted engaging relationship with the inner peripheral sur- 

•ts (ace of outer shell 12 and surfaces 66 will be in light 
press fitted engaging relationship with the outer periph- 
ery of stator 54. As shown, the radially inner surface of 
outwardly projecting portions 58 is spaced away from 
the outer surface of stator 54 thus preventing the forces 

so resulting from the press fit relationship between outer 
shell 12 and motor spacer 56 being directly transferred 
to motor stator 54. Similarly, the radially outwardly facing 
surfaces of portions 60 arc spaced away form shell 12 
thus preventing the forces resulting from the press fit 

55 relationship between motor stator 54 and motor spacer 
56 form being directly transmitted to the outer shell 12. 
These respective spaces together with the arcuate por- 
tions 62 thus enable some flexing of the motor spacer 
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ring whereby the press fitting forces may be accommo- 
dated without risk of potential damage to the motor sta- 
tor laminations. This flexibility is particularly important 
during the assembly process as the press litting forces 
are initially exerted on only the lirst few of the stator lam- 
inations as the stator is being press littcd into the spacer 
and the spacer is being press fitted into the shell. Should 
these forces become excessive, these initial lamina- 
tionscould become damaged thereby potentially impair- 
ing operation of the motor. 

It should be noted that while motor spacer 56 has 
been shown as incorporating six of each of surfaces 64 
and 66 the number as well as the relative si/c (in both 
axial and circumferential directions) thereof may be var- 
ied for a particular application so as to provide a suffi- 
cient surface area of engagement to ensure a secure 
fixed supporting relationship is created between the out- 
er shell 12 and motor stator 54. Additionally, the "grip- 
ping force" may also be controlled by properly selecting 
the flexibility of arcuate portions 62. Preferably, these 
various factors will be contiolled so as to enable motor 
stator 54 to bo press fitted to motor spacer 5G simulta- 
neously with the press fitting of motor spacer 56 into 
center member 18 of shell 12. It should also be noted 
that because of the flexibility ol motor spacer 56. greater 
lolo ranees may bo accommodated in both tho motor cta- 
lor and shell constiuction thus offering an additional 
economical advantage In a preferred version, tho wall 
thickness of motor spacer wifl bo substantially oonstant 
which facilitates manufacturing thereof such as by pow- 
dered metal technology It is possible by such proce- 
dures to fabricate motor spacer 56 in its final form with- 
out requiring any secondary finishing or machining op- 
orations thus keeping tho costs of spacer 56 at a re- 
duced level. | 

As may now be appreciated, the present invention 
provides a relatively inexpensive means by which motor 
stators of small diameters may be easily and conven- 
iently utilized in motor compressor or other apparatus in 
which the motor and driven apparatus are press fitted 
within a common housing. It should be noted that while 
motor spacer 56 has been shown in conjunction with a 
scroll compressor, it is well suited for use in many other 
applications including for example other types of rotary 
compressors. 

While it will be apparent that the preferred embod- 
iments of the invention disclosed are well calculated to 
provide the advantages and featur es above slated, it will 
be appreciated that the invention is susceptible to mod- 
ification, variation and change without departing from 
the proper scope or fair meaning of the subjoined 
claims. 



Claims 

1 . A motor spacer for use in mounting of a motor stator 
of a first outside diameter within a housing of a di- 



ameter greater than said first diameter, said motor 
spacer comprising an annular member having a plu- 
rality of radially outwardly facing circumferentially 
spaced first surface portions adapted to engage an 

5 inner surface of said housing, a plurality of radially 
inwardly facing circumferentially spaced second 
surface portions adapted to engage an outer sur- 
face of said motor stator. said first surface portions 
being circumferentially shifted form said second 

'0 surface portions so as to avoid alignment thereof in 
a radial direction. 

2. A motor spacer as claimed in claim 1 wherein said 
motor spacer includes a plurality of third surface 

>5 portions facing radially inwardly and spaced from 
said outer surface portion of said motor stator. 

3. A motor spacer as claimed in claim 2 wherein said 
third surface portions are interposed between adja- 
cent second surface portions. 

4. A motor spacer as claimed in claim 2 or claim 3 
wherein said third surface portions are radially 
aligned with said first surface portions 

25 

5. A motor spacer as claimed in any preceding claim 
wherein said plurality of first surface portions lie 
along the circumference of an imaginary circle, said 
circle having a diameter relative to Ihe diameter of 

j0 said housing So enable said motor spacer to be 
press littcd therein. 

6. A motor spacer as claimed in any one of Ihe pre- 
ceding claims, further comprising arcuate portions 

35 extending between respective ones of said first and 
second surface portions 

7. A motor spacer as claimed in claim 6. wherein said 
arcuate portions provide a flexibility to said motor 

4 o spacer whereby said motor spacer may accommo- 
date housings of varying diameters and stators of 
varying diameters. 

8. A motor spacer as claimed in any one of the pre- 
ceding claims, wherein said motor spacer has an 
axial length less than the axial length of said stator. 

9. A motor spacer as claimed in any one of the pre- 
ceding claims, wherein said motor spacer has a 

50 substantially constant wall thickness around its cir- 
cumference. 

10. A motor spacer as claimed in any one of the pre- 
ceding claims, wherein said first surfaces are sized 

55 relative to said housing to provide a first predeter- 
mined gripping force, said second surface portions 
are sized relative to said stator to provide a second 
predetermined gripping force, said first and second 
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prQdetermmed gripping forces being sufficient to re- 
sist relative movement between said stator and said 
housing. 

11. A motor spacer as claimed in any one of the pre- $ 
ceding claims, wherein said first surface portions lie 
along the circumference of an imaginary circle of a 
third predetermined diameter and said second sur- 
face portions lie along the circumference of an im- 
aginary circle of a fourth predetermined diameter, io 
the difference between said third and fourth prede- 
termined diameters being greater than the differ- 
ence between said first outside diameter and said 
housing diameter. 

is 

1 2. A motor spacer as claimed in claim 1 1 further com- 
prising interconnecting portions extending between 
said tirst and second surface portions said inter- 
i.oiiMoctiikj poiliotib imp.nlmg a s.kjhl iloxioilny to 
said motor spacer whereby said third predeler- ?o 
mined diametei may be decreased as said motoi 
spacer is assembled to said housing. 

1 3. A motor spacer as claimed in claim 1 2 wherein said 
interconnecting portions enable said fourth prede 
tormmod diamotor to bo incroasod as said motor 
spacer is assembled to said stator 

14. A motor spacer as claimed in any one of inn pre- 
ceding claims, wherein said motor spacer is in the 30 
form o( a continuous ring 

15. A refrigeration compressor comprising 

an outer shell including a generally cylindrical 35 
portion of a first diameter; 
a compressor mechanism supported within 
said shell: 

a motor disposed within said shell and drivmgly 
connected to said compressor, said motor in- -to 
eluding a stator of a second diameter, said sec- 
ond diameter being less than said first diame- 
ter: and 

a motor spacer for mounting said stator within 
said generally cylindrical portion, said motor is 
spacer including a plurality of first radially out- 
wardly facing surface portions engaging an in- 
ner surface of said shell, a plurality of second 
odially inwardly facing surface portions engag- 
ing said stator said first and second surface so 
portions cooperating to support said stator 
within said cylindrical portion of said shell. 

16. A refrigeration compressor as claimed in claim 15. 
wherein said first surface portions are shifted cir- ss 
cumferentially from said second surface portions so 

as to avoid radial alignment thereof. 



17. A refrigeration compressor as claimed in claim 15 
or claim 16. further comprising interconnecting por- 
tions extending between selected ones of said first 
and second surface portions, said interconnecting 
portions operating to allow slight relative radial 
movement between said first and second surfaces 
as said motor spacer, said stator and said cylindrical 
portion are assembled. 

18. A refrigeration compressor as set forth in claim 17, 
wherein said motor spacer is in the form of an an- 
nular ring, said first and second surfaces being po- 
sitioned in alternating circumferentially spaced re- 
lationship with said interconnecting portions being 
positioned between circumferentially adjacent first 
and second surfaces. 

19. A refrigeration compressor as claimed in any one 
oi claims Ib-lo. whoioin said in si suil.-ice pot lions 
lie along Ihe circumference of an imaginary circle of 
a thud diameter, said second surface port>ons lie 
along the circumference of an imaginary circle of a 
fourth diameter, the si^o of said tirst and second sur- 
face portions, the relative si^e between said lirst 
and third diameters and the relative size between 
said socond and fourth diamoters being seloclod so 
as to provide a sufficient gripping force to resist rel- 
ative movement between said motor stator and said 
ouier shell 

20. A refrigeration compressor as claimed in any one 
of claims 15-19 wherein said compressor is a scroll 
compressor 



(19) 



(12) 



Europflisches Patontamt 
European Patent Office 
Office europeen des brevets ( 1 •) ) 

EUROPEAN PATENT APPLICATION 




EP0 855 511 A3 



(88) 


Date of publication A3: 
01.03.2000 Bulletin 2000/09 


(51) inici7. F04C 23/00 


(43) 


Date of publication A2: 
29.07.1998 Bulletin 1998/31 






(21) 


Application number: 983005.14.1 






(22) 


Date of tilinq: 26.01.1998 






(84) 


Designated Contracting States 

AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 


(72) 


Inventor Tucker, Richard S. 
Quincy, Ohio 43353 RST (US) 




NL PT SE 

Designated Extension Slates. 
AL LT LV MK RO SI 


(74) 


Representative Price, Nigel John King et al 
J.A. KEMP & CO. 
14 South Square 


(30) 


Priority: 27.01.1997 US 789946 




Gray's Inn 

London WC1R 5LX (GB) 


(71) 


Applicant Copeland Corporation 
Sidney, Ohio 45365-0669 (US) 







(54) Motor spacer for hermetic motor-compressor 



(57) A motor spacer is disclosed which is well suited 
for use in securely lilting a motor stator of a first diameter 
within a housing of a grcalcr diameter which thus avoids 
the need to provide more cosily stepped type housings 
to accommodate both motor and driven apparatus. The 
motor spacer is particularly well suited for use in con- 
nection with hermetic motor compressors in those ap- 



plications in which it is desired to utilize a shell diameter 
greater than that of the motor stator yet still support the 
motor by the outer shell Because the motor spacer is 
somewhat flexible, it facilitates simultaneous assembly 
of the motor stator to the spacer and the spacer within 
the outer shell while also accommodating a wider range 
of tolerances between these components. 



-70 



to 



<S2- 



EP0 855 511 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 93 30 0514 



DOCUMENTS CONSIDERED TO BE RELEVANT 



^aterjory 



Citation ot document win indication, where appropiiate. 
ot rclcvnnt pasangea 



US 4 134 036 A (CURTISS) 
9 January 1979 ( 1979-01-09) 

* column 3. line 2 - column 4, line 22; 
figures 2-4 * 

FR 2 559 847 A (TRANE COMPANY) 
23 August 1985 ( 1985-03-23) 

* page 5. line 5 - page 6, line 25; figure 
1 * 

EP 0 798 465 A ( OA IK IN IND. ) 
1 October 1997 ( 1997-10-01 ) 

* column 4, line 47 - column 5. line 3: 
figure 1 * 

* column 5, line 35 - column 6, line 11; 
figures 1-4 * 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.6) 



1-7,9,14 

15-13,20 
10-13 



15-13.20 



1 . 15,20 



F04C23/00 



TECHNICAL FIELDS 
SEARCHED (lnl.Cl.6) 



The present search report has been drawn up for atl claims 



F04C 
H02K 
F048 



THE HAGUE 



Date nt I'.nmoienon or .Tte Match 

7 January 2000 



Kapoulas. T 



CATECjOBV OF CITED DOCUMENTS 

X particularly relevant .1 taken alone 

v panlcutarty r«Mwani it combined with -motner 

oocumont or tn« Min« <-atenorv 
A lochnutoyieal t; ackg round 
O no n-vYrrtion disclosure 
P intermediate document 



T theory or principle underlying the invention 
E earlier patent document, but put -fished on or 
after the tiling dale 

0 document cit»d in the application 

1 document .:tted for other reasons 

& memper of the same patent family, corresponcmg 
document 



c 



r 



EP 0 855 511 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 98 30 05I4 



The Europe*" Patent CWee is in no wayiiaDle lor these pdm.u.a 07-01*2000 



Patent document 
Citea in search report 



Puohcahon 
date 



Patent I Jinily 
member(s) 



Publication 
date 



I 



US 4134036 



A 09-01-1979 



NONE 



FR 2559847 



23-03-1985 



US 
CA 
DE 
GB 
HK 
JP 
JP 



4552518 A 
1222733 A 
3506375 
2154664 
93992 
1937046 
6065330 



JP 60190690 A 



12-11-1985 
09-06-1987 
22-03-1985 
11-09-1985 
04-12-1992 
09-06-1995 
24-08-1994 
28-09-1985 



£P 798465 



01-10-1997 



JP 
CA 
CN 
W0 



9112474 A 
2207393 A 
1174594 A 
9714891 A 



02-05-1997 

24- 04-1997 

25- 02-1998 
24-04-1997 



